Influence of cell-cell contact on levels of tyrosine hydroxylase in cultured bovine adrenal chromaffin cells.
We have studied the regulation of tyrosine hydroxylase by cell-cell contact in primary cultures of bovine adrenal chromaffin cells. Preparation of dissociated chromaffin cells from bovine adrenal medullae or the harvesting of cultured cells resulted in a rapid decrease of the specific mRNA(TH) (defined as the amount of mRNA(TH) (where TH represents tyrosine hydroxylase) per microgram of total RNA). The decrease in mRNA(TH) levels appears to be stimulated by the loss of cell contact, as it occurs much more rapidly than would be expected from the turnover rate of mRNA(TH) in cultured cells. Similarly an enhanced rate of tyrosine hydroxylase enzyme degradation was observed in chromaffin cells when brought into low contact cultures. In contrast to the decrease in mRNA(TH) levels, however, the decrease in tyrosine hydroxylase enzyme levels was not so rapid and could be prevented in high contact cultures. The mRNA(TH) increased 4-fold in high contact cultures relative to dissociated cells within 1 day after plating. Similarly the rate of synthesis of tyrosine hydroxylase enzyme molecules was maximal after 1 day, although the increase in the absolute amount of tyrosine hydroxylase occurred only slowly. The increase in specific mRNA(TH) by cell contact was inhibited by alpha-amanitin, indicating that cell contact evokes an increase in tyrosine hydroxylase levels by increasing the transcription of mRNA(TH), in addition to inhibiting the degradation of tyrosine hydroxylase molecules.